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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively realize jointing work for forming 
a multi-chip package of lamination by surely realizing electrical connection 
between electrodes of laminated semiconductor chips and electric 
continuity means set in a through- hole for interlay er connection. 
SOLUTION: Through-holes are installed, which penetrate an electrode pad 
part common to laminated semiconductor chips and are arranged in a 
straight line. A metallized layer is formed, which is arranged in a through- 
hole aperture part of each chip and are electrically continuous with the chip 
electrode pad. A pillar type conductive shaft which is formed of fused Tfe 
solder and electrically continuous to the metallized layer t is embedded in 
the through-hole arranged in a line, and electrical continuity between the 
laminated chips is obtained. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It has the through hole which penetrated an electrode pad portion common to a laminated semiconductor chip, and was 
arranged on a straight line, It is provided in the through hole opening part of each chip, and has said chip electrode pad and a 
metallized layer through which it flows, A multi chip package which embeds a pillar-shaped electric conduction shaft which was 
formed with dissolution solder in a through hole arranged on a straight line, and flowed with said metallized layer, and is 
characterized by things. 

[Claim 2]ft has the through hole which penetrated an electrode pad portion common to a laminated semiconductor chip, and was 
arranged on a straight line, It is provided in the through hole opening part of each chip, and has said chip electrode pad and a 
metallized layer through which it flows, It has a multi chip package which embeds a pillar-shaped electric conduction shaft which 
was formed with dissolution solder in a through hole arranged on a straight fine, and flowed with said metallized layer, A 
semiconductor device which mounts in a mother board which has the exterior electrodes formed with the same arrangement 
pattern as an electrode pad [ in / for this multi chip package / said semiconductor chip ], and is characterized by things. 
[Claim 3]Electronic equipment provided with a multi-package according to claim 1 or 2 or a semiconductor device. 
[Claim 4]After forming a through hole which penetrates a chip in said electrode pad portion to a semiconductor chip which has an 
electrode pad for signal input and output. After carrying out installation formation of the metallized layer through which it flows 
with said electrode pad in an opening of this through hole. Two or more sheets are laminated so that a solder ball may be carried 
on a metallized layer of a through hole opening and said through hole may arrange a semiconductor chip on a straight line, A 
manufacturing method of a multi chip package forming a pillar-shaped electric conduction shaft which encloses dissolution solder 
in a through hole which carried out the package dissolution of said solder ball, and was arranged on a straight line by carrying out 
reflow treatment of this chip layered product, and flows through each electrode pad. 

[Claim 5] A manufacturing method of the multi chip package according to claim 4 characterized by said through hole's forming a 
section V character-like opening, and coming to form it by wrapping a substrate rear by performing anisotropic etching to a 
silicon substrate which attended a central opening of an* electrode pad. 

[Claim 6]A manufacturing method of the multi chip package according to claim 4 which carries out communicating formation of 
said through hole by forming a section V character-like opening in a substrate surface and rear surface by performing anisotropic 
etching from its silicon board part [ which attended a central opening of an electrode pad ], and reverse part side, and is 
characterized by things. 

[Claim 7] After forming a through hole by which communicating formation was carried out by forming a section V character-like 
opening in a substrate surface and rear surface by performing anisotropic etching to a semiconductor chip which has an 
electrode pad for signal input and output from its silicon board part [ which attended a central opening of said electrode pad ], 
and reverse part side, While carrying out installation formation of said electrode pad and the metallized layer through which it 
flows, carrying a solder bail on a metallized layer of a through hole opening and carrying out the plural laminates of the 
semiconductor chip to the electrode pad side opening of the through hole concerned. Self-alignment is made to perform so that 
said through hole may arrange on a straight line with said solder ball, A manufacturing method of a multi chip package forming a 
pillar-shaped electric conduction shaft which encloses dissolution solder in a through hole which carried out the package 
dissolution of said solder ball, and was arranged on a straight line by carrying out reflow treatment of this chip layered product, 
and flows through each electrode pad. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a mufti chip package, a semiconductor device, electronic equipment, and these 

manufacturing methods. 

[0002] 

[Description of the Prior Art]In recent years, advanced features and a miniaturization of the semiconductor device are attained 
by arranging two or more semiconductor chips and considering it as the multi chip package (Mufti Chip Package) into one 
package, with highly-efficfent-izing of electronic equipment, and a miniaturization. And there are what put two or more 
semiconductor chips in order superficially, and a thing which laminated two or more semiconductor chips to the thickness 
direction in a multi chip package. Since the multi chip package which put the semiconductor chip in order superficially needs a 
large packaging area, its contribution to the miniaturization of electronic equipment is small. For this reason, development of 
stacked MCP which laminated the semiconductor chip in three dimensions is performed briskly. 

[0003]As this kind of package structure, the thing of the structure which forms the module which mounted the semiconductor 
chip in the interposer, plans an electrical link by a solder bump mutually, and laminates these modules is common as indicated by 
the patent No. 2870530 gazette. There are some which are being indicated in the patent No. 2871636 gazette as an example of 
composition which does not use an interposer. This is taken as structure which makes insulating resin intervene, laminates a 
chip, forms puncturing in the electrode section of this layered product by laser radiation, embeds a hole with conductive resin, 
and is mounted in a printed circuit board by a solder bump by the tip part of the bottom of the heap. 
[0004] 

[Problem(s) to be Solved by the InventionjHqwever, in the multi chip package of the laminated structure using the former 
interposer, lamination thickness is thick, and it cannot keep and cannot be considered as a thin package. Although it has the 
composition of pouring conductive resin into a through hole connecting both the chip electrodes of each class, in the type which 
joins a chip directly like the latter, It was difficult to make the electrical fink of a chip electrode and conductive resin certainly 
between layers, and there was a possibility of generating a faulty connection without filling up with conductive resin exactly 
among tens of micrometers in particular. And there is no indication of the method of embedding conductive resin in the package 
of this latter at a hole at a puncturing portion. 
[0005]The purpose of this invention is as follows. 

An electrical link with the conduction means set as the through hole which was made paying attention to the above-mentioned 
conventional problem, and makes the electrode and tnterfayer connection of the semiconductor chip laminated is certainly 
realizable. 

Provide the semiconductor chip which laminates and enabled it to realize efficiently bonding operation in the case of multichip- 
izing and the mufti chip package using this, a semiconductor device, electronic equipment, and these manufacturing methods. 
Wiring distance in the case of mounting a multi chip package in a mother board can be shortened, and, thereby, an electrical 
property aims at providing a good semiconductor device and electronic equipment. 
[0006] 

[Means for Solving the Problem]To achieve the above objects, a multi chip package concerning this invention, It has the through 
hole which penetrated an electrode pad portion common to a laminated semiconductor chip, and was arranged on a straight line, 
It is provided in the through hole opening part of each chip, and has said chip electrode pad and a metallized layer through which 
it flows, and in a through hole arranged on a straight line, a pillar-shaped electric conduction shaft which flowed with the 
formation aforementioned metallized layer with dissolution solder is embedded, and it is characterized by things, 
[0007]lt has the through hole which a semiconductor device concerning this invention penetrated an electrode pad portion 
common to a laminated semiconductor chip, and was arranged on a straight line, It is provided in the through hole opening part of 
each chip, and has said chip electrode pad and a metallized layer through which it flows, It has a multi chip package which 
embeds a piflar-shaped electric conduction shaft which was formed with dissolution solder in a through hole arranged on a 
straight line, and flowed with said metallized layer, It mounts in a mother board which has the exterior electrodes formed with the 
same arrangement pattern as an electrode pad [ in / for this multi chip package / said semiconductor chip ]. 
[0008]Electronic equipment concerning this invention is considered as composition provided with an above-mentioned multi- 
package or a semiconductor device. 

[0009]A manufacturing method of a multi chip package concerning this invention, After forming a through hole which penetrates a 
chip in said electrode pad portion to a semiconductor chip which has an electrode pad for signal input and output, After carrying 
out installation formation of the metallized layer through which it flows with said electrode pad in an opening of this through hole, 
Two or more sheets are laminated so that a solder ball may be carried on a metallized layer of a through hole opening and said 
through hole may arrange a semiconductor chip on a straight line, A pillar-shaped electric conduction shaft which encloses 
dissolution solder in a through hole which carried out the package dissolution of said solder ball, and was arranged on a straight 
line, and flows through each electrode pad is formed by carrying out reflow treatment of this chip layered product 
[0010]In this case, said through hole forms a section V character-like opening by performing anisotropic etching to a silicon 
substrate which attended a central opening of an electrode pad, What is necessary is just to form by wrapping a substrate rear. 
Or by performing anisotropic etching from its silicon board part [ which attended a central opening of an electrode pad ], and 
reverse part side, by forming a section V character-like opening in a substrate surface and rear surface, said through hole can be 



constituted so that communicating formation may be carried out 

[001 1]As a manufacturing method of a mufti chip package concerning this invention, After forming a through hole by which 
communicating formation was carried out by forming a section V characteHike opening in a substrate surface and rear surface 
by performing anisotropic etching to a semiconductor chip which has an electrode pad for signal input and output from its silicon 
board part [ which attended a central opening of said electrode pad ], and reverse part side, While carrying out installation 
formation of said electrode pad and the metallized layer through which it flows, carrying a solder ball on a metallized layer of a 
through hole opening and carrying out the plural laminates of the semiconductor chip to the electrode pad side opening of the 
through hole concerned, Self-alignment is made to perform so that said through hole may arrange on a straight line with said 
solder ball, It may be made to form a pillar-shaped electric conduction shaft which encloses dissolution solder in a through hole 
which carried out the package dissolution of said solder ball, and was arranged on a straight line, and flows through each 
electrode pad by carrying out reflow treatment of this chip layered product. 
[0012] 

[Embodiment of the Invention] Below, the concrete embodiment of the multi chip package concerning this invention, a 
semiconductor device, electronic equipment, and these manufacturing methods is described in detail with reference to drawings. 
[001 3] Drawing 1 is the mimetic diagram of the semiconductor device 12 which mounted the semiconductor multi chip package 10 
concerning an embodiment. The semiconductor chip 14 which constitutes the semiconductor multi chip package 10 carries out 
laminate integration of two or more sheets (the example of a graphic display four sheets), and is constituted. Each chip 14 can 
carry out control terminals, such as each electrode of a power source line, a data line, and an address line, or write enable, in 
common, when constituted as a memory device. Therefore, since common arrangement of these chip electrodes can be carried 
out on a chip flat, a perpendicularly common electrode is arranged on the same marginal straight line in laminating the chip 14, 
and packaging density can be increased to a part for chip lamination number of sheets by aiming at the flow of the chip electrode 
during the upper and lower sides. 

[0014]The multi chip package 10 concerning this embodiment. It has the through hole 18 which penetrated electrode pad 16 
portion common to the laminated semiconductor chip 14, and was arranged on the straight line. It is provided in the opening part 
of the through hole 1 8 of each chip 1 4, has said electrode pad 1 6 and the metallized layer 20 through which it flows, and is 
considered as the structure which embedded the pillar-shaped electric conduction shaft 22 which flowed with the formation 
aforementioned metallized layer 20 with dissolution solder in the through hole 18 arranged on the straight line. 
[0015]Although such a multi chip package 10 carries out laminate integration of the semiconductor chip 14 used as a memory 
device and is formed, He is trying to laminate, after forming the through hole 18 in electrode pad 16 portion of the semiconductor 
chip 1 4 beforehand and forming in the opening of the through hole 18 the electrode pad 16 and the metallized layer 20 through 
which it flows. This concrete manufacturing process is explained with reference to drawing 3 . 

[0016]The electrode pad 16 in which the semiconductor chip 14 consists of aluminum via the silicon oxide film 26A for [ in the 
crystal face orientation in which various elements, such as a transistor, a resistance element, and wiring, are formed ] separation 
between layers to the surface of the silicon single crystal substrate 24 of a field (100) is formed. It is formed in the best surface 
so that the silicon oxide film 26B for protection may make only the out si de-surface part of the electrode pad 1 6 face, ft is what 
punctured the center portion to the rectangle, the oxide film 26A for separation between layers faces from this ******** 
opening part, and the electrode pad 16 is ********. The opening of the silicon oxide film 26A which faces from the center 
section of the electrode pad 16 is first carried out to such a semiconductor chip. 14, and the single crystal silicon substrate 24 is 
exposed ( drawing 3 (1)). And it is made to perform anisotropic etching (TMAH) through this opening window 28 portion. On the 
whole, the reverse pyramid-like hollow 30 is formed by the section V type surrounded in respect of making a field (100) and 54.74 
degrees (1 1 1) by this anisotropic etching (drawing 3 (2)). A field (111) can advance the depth of this hollow 30 to the trailer which 
crosses mutually, and in an embodiment correctly controllable by adjusting the aperture width W of said window 28, it is made to 
advance etching until it becomes depressed and the pars-basilaris-ossis-occipitalis width B of 30 is set to about 50-100 
micrometers. 

[0017]After performing such anisotropic etching, the through hole 18 penetrated to the surface and rear surface of the chip 14 is 
formed by performing wrapping by the side of the rear face of the semiconductor chip 14, becoming depressed, and carrying out 
the opening of the bottom of 30 ( drawing 3 ( 3)). Subsequently, the silicone film 32 for an insulation is formed in a front face 
including the inner surface and chip rear face of the through hole 18 ( drawing 3 ( 4)). The insulation between the single crystal 
silicon exposed to the through hole 18 or a chip rear face by this is secured Since the silicone film 32 for an insulation is formed 
also in the surface of the electrode pad 16 which outputs and inputs a signal between external devices, the opening of the silicon 
oxide film 32 of this pad portion is made to perform ( drawing 3 (5)). It is for securing the course of signal input and output. 
[001 8]Thus. after forming the through hole 1 8 and forming the insulating silicon oxide film 32 on the silicon face which will be in 
an exposure by formation of the through hole 18 concerned, It is made to carry out extended formation of said chip electrode 
pad 16 and the metallized layer 20 through which it flows to the inclined plane of the through hole 18, The weld slag of 
conductive metal material is made to perform this metallizing processing. After forming the metallized layer 20 by Cr/Au weld 
slag, patterning is performed and it is made to install in the inclined plane in which the reverse pyramid-like hollow 30 carries out 
for relativity in an embodiment, as shown in drawing 2 ( drawing 3 (6)). 

[0019]Next, lamination processing of the semiconductor chip 14 which forms the through hole 18 by anisotropic etching and back 
wrapping as mentioned above, and forms the metallized layer 20 installed in the effective area of the through hole 1 8 concerned 
is performed. Since the opening of the through hole 18 of each semiconductor chip 14 is carried out to the shape of a section V 
character, this, While the solder ball 34 is carried here and only required number of sheets piles up the chip 14 of this solder ball 
34 loading, lamination arrangement is aligned and carried out so that the electrode pad 1 6 which is common between chips may 
arrange on a straight line ( drawing 3 (7)). Glue lines, such as polyimide, may be made to intervene between the semiconductor 
chips 14 laminated at this time. In this case, what is necessary is just to consider electrode pad 16 portion as the composition 
which carried out the opening. 

[0020]Thus, by supplying the chip layered product 14M between which the solder ball 34 was made to be placed to the reflow 
furnace which is not illustrated, putting the solder ball 34 in block and making it dissolve. As shown in drawing 1 . the pillar-shaped 
electric conduction shaft 22 which encloses dissolution solder in the through hole 18 arranged on the straight line, and flows 
through each electrode pad 16 is formed. What is necessary is to make the tip part of the pillar-shaped electric conduction shaft 
22 project to the through hole outlet part of the semiconductor chip 1 4 of the bottom of the heap, and just to arrange the mold 
into the undersurface portion of the chip layered product 14M at this time, so that this may serve as the external connection 
terminal 36. What is necessary is just to use the solder bail 34, and what has the volume quantity which can embed the content 



volume of the through hole 18 of each semiconductor chip 14 This sake, What is necessary is just to supply this to a reflow 
furnace using the jig which carries out fastening maintenance of the chip layered product 14M, although the lamination height of 
the chip layered product 14M supplied to a reflow furnace may become higher than the lamination height at the time of being 
considered as the multi chip package 10 after solidification of dissolution solder. 

[0021]Thus, the obtained mufti chip package 10 r Electrode pad 16 common comrades in each semiconductor chip 14 are the 
pillar-shaped electric conduction shaft 22 and switch-on through the metallized layer 20, and the portion by which formed 
protruding was carried out to the lowermost end of the pillar-shaped electric conduction shaft 22 concerned can be used as the 
external connection terminal 36 as a package. Therefore, the external electrode pads 40 as well as the electrode pad 16 of the 
semiconductor chip 14 are arranged to the mother board 38 as shown in drawing 1 , By welding [ which was carried in these 
external electrode pads 40 ] the above-mentioned external connection terminal 36 42, the. multi chip package 10 can be mounted 
in the mother board 38 by a facedown method. By doing in this way, the wiring distance of the multi chip package 10 and the 
mother board 38 can be set as the shortest 

[0022]Next process drawing showing the manufacturing method of the multi chip package concerning a 2nd embodiment is shown 
■ n drawing 4 . This embodiment does not carry out back wrapping to forming the through hole 18 in the semiconductor chip 14, 
The points which were made to carry out communicating formation differ by forming a section V character— like opening in the 
surface and rear surface of the substrate 24 by performing anisotropic etching from its silicon substrate 24 portion [ which 
attended the central opening of the electrode pad 16 ], and reverse part side. 

[0023]Namely, like the case of a 1 st embodiment the semiconductor chip 1 4, The electrode pad 1 6 in which the crystal face 
orientation in which various elements, such as a transistor, a resistance element and wiring, are formed becomes the surface of 
the silicon single crystal substrate 24 of a field (100) from aluminum via the silicon oxide film 26A for separation between layers 
is formed. It is formed in the best surface so that the silicon oxide film 26B for protection may make only the outside-surface 
part of the electrode pad 16 face. The electrode pad 16 is what punctured the center portion to the rectangle, and the oxide film 
26A for separation between layers is making it face from this ******** opening part The silicon oxide film 27 which turns into 
Si-proof etching films also at the rear-face side is formed to such a semiconductor chip 1 4. And the opening of the silicon oxide 
film 26A which attends the central opening portion of the electrode pad 16 is carried out first and the opening of the silicon 
oxide film 27 on the rear face of a chip is carried out so that it may become symmetrical with this opening, and the single crystal 
silicon substrate 24 is exposed ( drawing 4 ( D). And it is made to perform anisotropic etching (TMAH) through this opening 
window 28 and 29 portions. On the whole, the reverse pyramid-like hollow 30 is formed in the surface and rear surface of the 
silicon substrate 24 by the section V type surrounded in respect of making a field (100) and 54.74 degrees (1 1 1) by this 
anisotropic etching ( drawing 4 (2)). The hollow 30 above will be in a communicating state in the center section of the thickness 
direction of the silicon substrate 24 by adjusting the aperture width W of said windows 28 and 29. The through hole 18 where the 
center section was extracted by this is formed. What is necessary is just to set up aperture width so that the aperture width of a 
central drawing portion may be set to about 50-100 micrometers. 

[0024]After performing such anisotropic etching, the silicone film 32 for an insulation is formed in a front face including the inner 
surface and chip rear face of the through hole 18 ( drawing 4 (3)). The insulation between the single crystal silicon exposed to the 
through hole 18 by this is secured. Since the silicone film 32 for an insulation is formed also in the surface of the electrode pad 
1 6 which a signal outputs and inputs between external devices, the opening of the silicon oxide film 32 of this pad portion is made 
to perform ( drawing 4 (4)). It is for securing the. course of signal input and output 

[0025]Thus, after forming the through hole 18 and forming the insulating silicon oxide film 32 on the silicon face which will be in 
an exposure by formation of the through hole 18 concerned. It is made to carry out extended formation of said chip electrode 
pad 16 and the metallized layer 20 through which it flows to the inclined plane for the upper opening of the through hole 18. This 
metallizing processing is patterning by forming the metallized layer 20 by Cr/Au weld slag like a 1st embodiment ( drawing 4 ( 5)). 
[0026]Next lamination processing of the semiconductor chip 14 in which the above-mentioned metallized layer 20 was formed is 
performed. Since the opening of this is carried out to the shape of an upper opening dividing surface V character of the through 
hole 18 of each semiconductor chip 14, While the solder ball 34 is carried here and only required number of sheets piles up the 
chip 14 of this solder ball 34 loading, lamination arrangement is aligned and carried out so that the electrode pad 16 which is 
common between chips may arrange on a straight line ( drawing 4 (6)). The solder ball 34 fits into the lower aperture in the 
through hole 16 of the upper chip 14 at this time. Serf-alignment of semiconductor chip 14 comrades laminated is realized by 
this. 

[0027]Thus, by supplying the chip layered product 14M by which made the solder ball 34 intervene and serf-alignment was carried 
out to the reflow furnace which is not illustrated, putting the solder ball 34 in block and making it dissolve, Dissolution solder is 
enclosed in the through hole 18 arranged on the straight line like the example shown in drawing 1. and the pillar-shaped electric 
conduction shaft 22 which flows through each electrode pad 1 6 is formed. It is the same as that of a 1st embodiment that make 
the tip part of the pillar-shaped electric conduction shaft 22 project to the through hole outlet part of the semiconductor chip 14 
of the bottom of the heap, and this uses as the external connection terminal 36. 

[0028]According to this 2nd embodiment, although the thickness as a multi chip package will be twice [ about ] as compared with 
a 1 st embodiment, since serf-alignment by the solder ball 34 is performed, there is an advantage by which a manufacturing 
process is simplified 

[0029]The circuit board 1 000 which mounted the semiconductor device 1 1 00 concerning an embodiment of the invention is 
shown in drawing 5 . It is common to the circuit board 1000 to use organic system boards, such as a glass epoxy board, for 
example. It is formed in the circuit board 1 000 so that the bonding area which consists of copper, for example may serve as a 
desired circuit And those electrical continuity is planned by electrically connecting a bonding area and the exterior electrodes of 
the semiconductor device 1 1 00. 

[0030]Since the semiconductor device 1 100 can make a packaging area small even in the area mounted with a bare chip, if this 

circuit board 1000 is used for electronic equipment, it can attain the miniaturization of the electric appliance itself. It is also 

possible to be able to secure a mounting space more and to attain advanced features in an identical area. 

[0031 ]And the note type personal computer 1200 is shown in drawing 6 as electronic equipment provided with this circuit board 

1000. Since said note type personal computer 1200 is provided with the circuit board 1000 aiming at advanced features, it can 

raise performance. 

[0032] 

[Effect of the Invention]As explained above, it has the through hole which this invention penetrated the electrode pad portion 
common to the laminated semiconductor chip, and was arranged on the straight line, It is provided in the through hole opening 



part of each chip, and has said chip electrode pad and a metallized layer through which it flows, Since it constituted so that the 
pillar-shaped electric conduction shaft which flowed with the formation aforementioned metallized layer with dissolution solder 
might be embedded and formed in the through hole arranged on the straight line, While an electrical link with the conduction 
means set as the through hole which makes the electrode and interlayer connection of the semiconductor chip laminated is 
certainly realizable, the effect that it laminates and bonding operation in the case of multichip-tzing can be realized efficiently is 
acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is an important section sectional view of the semiconductor device which mounted the mufti chip package 
concerning an embodiment 

[Drawing 2] It is a top view of the through hole portion of the multi chip package concerning an embodiment. 

[Drawing 3]I t is an explanatory view of the manufacturing process of the multi chip package concerning an embodiment. 

[Drawing 4] It is an explanatory view of the manufacturing process of a multi chip package at a 2nd embodiment. 

[Drawing 5] It is an explanatory view of the example of application to the circuit board of the multi chip package concerning an 

embodiment 

[Drawing 6] It is an explanatory view of the example of application to the electronic equipment of the multi chip package 

concerning an embodiment 

[Description of Notations] 

1 0 Multi chip package 

12 Semiconductor device 

14 Semiconductor chip 

1 6 Electrode pad 

18 Through hole 

20 Metallized layer 

22 Pillar-shaped electric conduction shaft 
24 Single crystal silicon substrate 

26 (A [ 26 ], 26B) silicon oxide films 

27 Silicon oxide film 

28 and 29 Opening window 
30 Hollow 

32 The silicone film for an insulation 
34 Solder ball 

36 External electrode terminal 
38 Mother board 
40 External electrode pads 
42 Solder ball 



[Translation done.] 



mnmmif up) (12) & H 4# W & ^ (a) ai>«iHattM» 

#^2001-94041 
(P2001 -94041 AJ 

(43) &N B ¥ffcl3^4 M 6 B (2001. 4. 6) 



(5i)inta 7 is^Jia^ pi f-*>r(##> 

H0 1L 25/065 H0 1L 25/08 Z 

25/07 
25/18 



®2Sf:£ *B* »*3I®&7 OL (± 7 H) 



(21)H«B#* 


1-269392 


(71)tB§fA 


000002369 










(22)ffi8iB 


¥11119 ^228(1999.9.22) 




mmmwmm 2 t a 4# 1 n 








hjr fi— 
















~x:/y 
























-xtV 






(74)ftSA 


100093388 








a«± (^2^) 



(57) [£*H 




(2) 



^2 00 1-94 04 1 



[ft^i2] mmztit:¥&tf:i-vTizm3-&'m io 

IEf-7 7T8ffiA*.y vtwmti%*??4xm*^L, 

Y £g#>jZ t A,T"$:&v;k?-?- -y7V\-.y ^ 
x. v £ Ov/W-f - -y 7V 1 >y ^-S^IJIE^gflc?- •/ rtc 
4J(t4 »t y H k I1-oIJ3?4a^- wcTJMSftfc 

iff o 

*f - 7 7fc*9E Wty 7 7*£RiI-f ST. 

hew** vtm&ztihtfyjxmx&mjs.i, 

£ 'J 7 u-$m?2> £ k £ J: D taa/'C* r #-A*- S 

wmm. 

[fff^ 6 3 luiax/P— /Mi©lA* y K^CfS 

□afc&tiifcS' y a ya&g?#k -eosasMid^g 
mmm£.mffct& zbizxo mm& Lx%hzb* 



w^vbmMatiixfyjxmzjmB&L. x>v 
ix^mmyxmmmtibbt^ ms\yy 

X-Mzl 0 m&fr-*-Jl<tf-W&±.lzWffl-ti «fc 

'J 7 n-#yitS - k (c J: OlulHAy***-/^- 

^ALT#H/t y HHHH- S&tfg^* 7 h £ 
JKtiW- S £ k £^k i v;W-f- 7 ^~*;<o8 

itm 

[00013 
[00023 

TV;V^.y7A-y^-i/'(Multi Chip Package) kf £ 
CktiO. ^^S^«Hg^k/lNM-fkk^04,^ 

v7£%L*>.-frmzmMLt:l><Dbtfb&. imfci-yy 
^ HMCP <nmbifi&A,i,zftbixx v -> i, . 

[ooo3j L<nmMv*-*jm&t lxh. mm 

287 0530^&®lzmZhX^Z>J:o^ 
*287 1 63 6-^«WB«LTV^4 £ 

fciory^h^t^rrsid^^ikUTv^. 

[00043 

tl»£k^T'^3rv\ tt^m<D£?izi->y.7Zm 

«0 (z9SttflMS ^ x^-*-;UfcaA-T & k X 
V*4#, iSraTf - «y 7m k ^ttQSg fc c7)m^WM! 

w&®mt / zftmztii t £im*&zm.-t&t3*titf 



(3) 



#11200 1-9404 1 



3 



4 



&«0l8»^&«ft* - *£l:fcBWfc'**&. 4fc, v;l^ 10 [00113 %\z*mHz&bV}\sH-vT*v*- i J 



ilSft&^^XJISr^rU HWLhfcKaiStifcX mi*5£±n>77 l 7<f *yh**Ti*t* 

k I/O* . »Ny^*»AU"C#W<y KfcaOfSttttaiWS' 

[00073 #SSEfc$&¥3l#gS«U miS *7hmfct$>£oteLXi>£\>\ 

to&mtifrv7'&&»t**M>*v [00123 

X^-tf-zM^fciM^/KJ; OJPJfc&fcJilB** 30 antcfWIW-*. 

9^xjifc«asft>t^ia^V7hiSi«^'c* [ o o 1 3 1 mumtrnm^m^^m^^f-i-vr 

[00083 3Efc. *mfc®hm¥&$U±* jj£U3§3\ ®S5-( >\ t-?74 T Kl^-f 

[0 0 0 9 3 *^^S-7;Uf-f--y7"A-'y^-^coS «BMtf-*:rTOJbfc*vvc*MW*-* 

it^&tt, fl»Affi*fflO»'«'y KfciTtS^tt?- 40 * •y7*14^SJttSii:TSl£&I*Ifc^i^« 

x;U-sJ«-;HiP*W>^^9>f Xl±^y^#- [00 143 CO*N0Bttt«4^1^f- v^ty^- 

;w^js e ut^*^ -y 7*mzz)v-*-jirf-w& *Jioit*wa ztiztmfc* ? 7 1 4 t^3W4«tt 

u 7v-wst? zzkizx r>mi>\yy#-j\'*-ig& -/n s^^l. ^-yT-i 4^x;u-*-;n 8^>n 

»Lr-lt«±feiSW L3fex/l^-*-;H^tcj§«pNy^ P^aWtMilMW*')' H 1 6 fc^iiSfil,^ ^ 

»jftf-*ifc*«fRi:'tft. 50 /H 8 1*] tf4?»\>^^ i 0 ® JMH* ^ 5 X/f 2 



[00063 



(4) 



^2001-94041 



o tmmatu&mms'-r y v 2 2 m#>&A,tftm 

[00 1 52 COi a y7Vt>y i 0 
li. LTfflV^ft£¥^#:f-»/T14£m 
l-*-fbLT^$tl^^ Wi^fl^-yT^cO^ 
ft** K 1 6^tx^-*-;p l 8 £}MU XfV- 
1 8OgB0fc^/s'>y K 1 6 tmm-&*?yj 

[0 0l63Wfc^y7-14«\ hyy'Jxf.im 

w±&mm<?>Miti/ vn>m2 6 b#w&'* y k i 6 o 

?mffiU<Dfr*®itit& j: a izBf&Ztix^z . mm^ 

mmuw>^hmmm<?mm2 tAm&tvt 

Tt^&. £Octa&-^ftf-»y7'14fc:ftU % 
m^v Y 1 eo^&j^BltfM^'J 3yM2 6 A£ 
BBP?*, mM^U3y^24^ffl§^ (03 

(1) ) . ^UT, £O^Pjg2 8gp#£jl UTH^rtt 
x.^yj/(TMAH) £'<T2raj;afcL/Ov&. co 
H^ffix^y^fcj:^ (100)Bfc54. 74% 
(111) MT-ffi^^JtifWV^t^^tcti 
£t?9 S y KtfO<if»3 oa^Sft* (03 

( 2 ) ) . CO< Bf&3 0^^$(i (111) W&E\\ 

iz^bmmtxmm^t?, zb&T% , mi2 8 

oraP*IW£glirt& «T ^T'iE5ifc$!l®-rsc k#T-'£ 
^^®-C{±<ir^3 0O^gB^5 0~10 0 

US. 

[00 1 7] £Oi SfcHfrttXyf-y^fcffifr 

¥^&f--y7" 1 4<7)WfiM<7)y y tfy^'Srfr&^T 
< B» 3 0 «0«£ BP ifcfci0f-yri4O* 
JBBfcJtaH" l>X/t~*-;H8S-^LTVi|, (H3 
(3) ) . &Wt\ Xflr-&-JU180)fm&XVl-v 

rm^-ktfmiizmm^ v^yms 2 m&tz> 

(03 (4) ) . CtU~<J:-?T7./P-/fc-/H 8-^f-y 

&zti 5 . ^ffl y i; a 3 2 \wmm=?t am-va 

<7)Ts i^N--yHa5^^b^U3y^3 2^ggn$-fi ; 
(B3 (5) ) . fl#Affi^<7)Mg§S-5IS-r«. 

[ 0 0 1 8 ] COi 3 lz LTXrt/— 1 8#®^$ 

•nymm.zmmt^ y ^ym 2 

12 0 £X/P-*-/H 80fiBfHB4TSH5»ja«-4 J: 



r/Au*yty*fcJ:&**94>C«2 0fc?E&ftU: 

K*«<e*3 0 vftttmt&mmizjmz-t 

TW5(H3(6)>. 

.[00193 »fcs _B&o jfc 3 tdtfrttx -/ i-yyt a* 

y ? 9 7 tyfltZX 0 1 8 fcjftfc U 1^ 

1 8<OHDiBfc3SiSfufe^ ? 7-f XJI 2 
10 0 LT&&¥*¥ ftf - y 7* 1 4 ^m^-ft^S^f <5r 
*«h.«. CfUi. y 7' 1 4 <0X/ls-*-}U 1 

-^34£*£SBLt:£Ss. i^/N^ijf-;| / 3 
^ y 7 1 4 Sr^fel^TtfftS^i^rS i: b i> Hz. * y 

3teT5-f ^yhLT«lEK"4<o-c*4 (H3 
(7) ). i«k&««Sii*a(Ht*f- y 7 , i4|Btojf 

20 \\ 

[00203 z<o* o izj\yyx-)V3 4 

0.01 p fc, -BDBUifcKRI L^7.;i^-*- 

;H smzmW^yytMXLX&W&^v V 1 6 strS 
SitS&ftSSgj/'* 7 h 2 2 ^MtS § . c <o 
k S . SiTlO^f*:^ y 7 C 1 4 OX^-*-A*d|| 
^S«^m>-r7 f- 2 2^g^^ifJ$if , -tL# 
^SP^S^ 1 3 6 fc^r§ «fc -5 fcf - .y7Hl# l 4MOT 

it&mfa^- y 7" 1 4 1 8 

fcft. ^7n-Ffc^§tL|,f-v7 , mi#14M^ 

^'1 0 kSiife«^Wi»Si 9»<*ft*^&»ft4 

[00213 co «fc a t LT#^fut-7^f - 

40 y Hi 6 H±#> ^5-<Xl20?ca bTS^c 

«^7H2 20ftT«fcggffi»ft$<i7fc«4Wi. 'ly 

^-^'t L-CtfMWHSSBtfp 3 6 1 ixmm~f&zk& 
XZ&. LlztfiiX. 01fc*UTV^Jtatc, v-f- 
**-H 3 8 t4H»*f - y7'l 40m^/N'y H 1 6 kH^ 
fc*MM»"«y K4 0 SrE?'JtTfe# s 

y H4 0£.fm%ftJz^y->r#-,v4 2iz±mmm 

^3 6i^m-tl^kX\ T/l/f-f-.yryf.y^r-^l 

0 £ v-f H 3 s 1 7 x -f X y*7 y^T-n^-f S 
50 Ch*ST§S. £<3±a(C*-4£fcT. "?/W-y77* 



(5) 

7 

[00223 04 WiSS20WBWBfcflki^V' 

*. .KOWBBtttts ¥»*f-yri4lcx;W-*-/l«' 
1 8 H8fcf40>fc*y 777 try/tff**>"f s ®& 
>t<y H 1 60«M*P»C»**ifc$'y ai'WKS 4$ 

0 Sfffi v**W>BB □ S-ffiK 2 4 <oSOT C^iS-rs i t 

[00233 -t&fc^, is i commmn^st 

fc. 14 lis hJy&Zf* SKIM 1 , E 

o)m<Di/va ymnam 2 a <wm tzmmimn 

fflOK^>U3yJS2 6B#S^^7 h* 1 60J^S1B9 
.fl)*t»4*4J:5(c»*SftTV»4. F 1 6 

co J; 0 &¥^#f - v 7* 1 4 tetf U gBSilKkKS ix 

^U3>'K2 6A&|)IPS*» ifcf77lf« 
j/yay^2 7^i^|§Pi:^fc^iafc^PS 

J|lJ&lfc5'y3>^2 4*«iiS** (04 
(1) ) . *LT, £*MBP582 8, 2 9«fl*»tT 
R^ttX-yf-y/ (TMAH) fc^fSr? idfcttV^ 

CcOH^ttXvf-y^iOs (100)®k5 
4. 7 4££=3rt (lll)Wm£tifiiWmv*®V 30 
£#ttfctt»t? 5 >y F«W> < 3 0 Wis V 3 ySfilR 
240OT5t37E^£*l& (04 (2) > . EES 2 
8. 2 9<mnm£W&?&Z£'?* 5sV3y&&2 

4<oj*»*w^+*aw±E< o i*±#%3#a 

T^figSitS. +*C!)«')f«J<0llP«* t 5 0-1 0 0 
[00 24 3 Z.Vtttm&zv+yf'tttt'yiz 

rnlmm^ y a >« 3 2 tjeaw-i (04(3)). 40 

-?T>U'-*-.>H 8fc»Hl/0>4J|lliA$' 

aym3 2<7)mn*mt)itz> <H4 u> > . mx 

[00253 -r?) A o |cUT^;l^-*-;w l 8#$i£$ 

§ ^ y 3 yffiJbfciSi&fHfci'' 'J 3 yjg 3 2 fcHSfc Lfctt 
it. mZJ-yTW&*'y H 1 6 kS31S*t«^^5-f X 50 



200 1-9404 1 



8 



if 2 0 **)V-*-)i> 1 8<0±SPSPi5^^®4f 

X12 0SJKSU ^--VyZfttc^X^h (04 

(5) ) . 

[00263 fcfc,-JdK**94X12 0jW^3;ftfc 

=g#ig#;f- »/ 7* 1 4 <0.*/I<— tf— ;l/ 1 8 <0 kWfoUt&ft 

34&§&LX&%. cw>y^rtf— /V , 3 4tWW)f-y 
7*1 4**fiSSIJafctf»t«ia***4 kic£>fc% i-yTffl 

r^^^yM-rwre^ioTfci (04 

(6) ) . CcJ)fc#^y/#-;W34{i±Sf-/7*14 
(OX/I^*~;H6fc±J(t5TS5iaP^8c^fS. £it 

[00273 0 \ZJSV?X-)VS 4 Sr^£$-*H: 
;U7754 v?mmfa 1 4 Mt£0^Lft 

\M)7u-mzm%ti. Ay**-/U34£-tSLT 

ii§LtfcI$'Jbfcx/U-7iwui 8rtfc^jSAy*#MA 
S*u H 1 6&*aK-*tttt**5"*7 b 2 

23W&Jfi$*t40T**. *T*04H»*f- 77*14^) 
x; p_^_;l / aj P g^.fcft^m^^7 b 2 20jfe*8» 
fcgffi*^ itu^l-a5^SS?3 6fcUTffiv^^{i 

[00283 iO»2^«BWH»cJ:ixtrs v^fv 

[ 0 0 2 9 3 ttc. 0 5 fctt, *»S<^at«}KBfc* 
S^f^lg 110 0 Sr^gUciagS^ffi 1 0 0 0 S:^ 
LTV^S. QKXiKl OOOWi. Mt{fXf5XX^ 

KS^l 0 OOtli MUfflfrbK&tfyT i 

yf< y^t^^HSl 1 0 0**MOTMK:£«iR 

[ 0 0 3 0 3 **J, ^»*HE1 1 0 0{i. 

§ |) COT, i^0K3feKl 0 0 0 £*?«H»teBvxfttf 

v \x it. i 0 ISSIX^-^ tWkt h - k * ? T^ , Tffi 

[0031 3 -C-UT. CKOEie&S^l O0O$:€xl>^ 
^HSktr. 06fcy-hSA-y^-;i/3ytfA-^ 
12 00*wtTV»6. tiriB7-^N-y^l'3yU 
a-* 120 011, *«MBfl:SHr>fcigBHHRl 0 0 0 



(6) 

9 

[0032] 

vimmmmmizmx'is zttbiz.mix'? 

[02 ] ^lfe^«J^|»*7;^f-.yr/'i*yir->'*ox;l^ 
-*-/l^#^¥S0-C'2>.g>. 

[03 ] ^J6^M{^§-v;^^-v7V\'>y^--> ; (7)M3i 20 
[04 3 ^2<0^t^^CV;l^f-- 7 T>'N--yy>-i;^ 

rnxmrnwrnx-hz. 



?#H200 1-94 04 1 
1 0 

[0 5 ] MWM^zUh^i-i- y TVt* y<7>®g& 
[06 3 .y^x'-yir-i/^m-? 

10 v;Pf-f-.y7VN°>y^-x 
1 2 ^frgffi 



14 

1 6 
18 
20 
22 
24 

26 (26A V 26B) Kfc^yayi 

2 7 iWfci/yayjR 

2 8. 29 mn& 

3 0 

3 2 Iftlftffl^yaylt 

34 Ay^#-;U 

3 6 m«7 

3 8 jjf— H 

4 0 ^CS/^ 7 H 
4 2 /n^*-^ 



[01] 





[03] 




15 25A 




(7) 



^2001-9404 1 



[14] CH63 . 




